Methotrexate regulates ICAM-1 expression in recipients of rat cardiac allografts.
The means by which methotrexate (MTX) mediates immunosuppression at low doses remains to be elucidated. MTX has been shown to inhibit the adherence of neutrophils and fibroblasts to endothelial cells in vitro. The hypothesis that MTX treatment may affect cellular adherence by downregulating cell adhesion molecule expression formed the rationale for these studies. Previous studies of rat cardiac transplant recipients in our laboratory demonstrated that low-dose MTX treatment alone significantly inhibits the expression of the leucocyte beta 2 integrin subunit, CD18. These investigations have addressed whether low-dose MTX treatment might also affect the expression of the beta-integrin counter-receptor, ICAM-1, a cell adhesion molecule which may be induced on endothelial cells during an immune response. The degree to which low-dose cyclosporine A and low-dose MTX treatment alone, and in combination, impact cell adhesion molecule expression has been studied in Brown Norway (BN) to Lewis (Lew) rat accessory cervical heart allografts. According to both Northern blot and immunohistochemical analysis, ICAM-1 expression was upregulated in graft regional lymph nodes and in the spleen of untreated cardiac allograft recipients within 6 h post-transplantation. Despite induction of VCAM-1 expression, ICAM-1 expression remained low or undetectable in cardiac allograft tissue as measured both by reverse transcriptase-polymerase chain reaction (RT-PCR) and immunohistochemical analysis. These data suggest that ICAM-1 may function in leucocyte trafficking through lymphoid organs, such as the lymph nodes and spleen, but not directly in graft leucocyte recruitment during BN to Lew rat cardiac allograft rejection. Despite prolonged allograft survival with cyclosporine A alone and combination cyclosporine A/MTX, these treatments did not result in diminished steady-state ICAM-1 mRNA levels in regional lymph nodes or spleen of cardiac allograft recipients. MTX treatment alone, however, substantially diminished ICAM-1 expression in allograft recipient lymphoid tissues. These studies demonstrate for the first time in vivo using a rat model of acute allograft rejection that MTX but not cyclosporine treatment downregulates cell adhesion molecule expression. Low-dose MTX treatment alone, however, is not sufficient to result in prolonged BN to Lew rat cardiac allograft survival. The means by which combination low-dose cyclosporine A and MTX treatment results in prolonged rat cardiac allograft survival over low-dose cyclosporine treatment alone remain(s) to be clarified.